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im^Ml] fi%tC :0. 4-0. 9%, Si : 1. 0%^T, Mn 
: 1. 0%WT, Cr : 4-6%, Wl^MoOliXinl^ (1/2W + M 
o ) T? 1 . 5 - 6 % (t! U W : 3 %J^T) , VS^NbOl iXli 2 Sri* (V 
+ Nb) "CO. 5~3%^^-r^>ii5iSJgX*il-eabor, vf'J^^^CM 
t^lftii^fti^WO. 5 ^ mJ^T^o, -e^>^^JS7& ? 8 0X103 

[»*^3] Ii%tCo : 5%JAT*^*£fc 1 

[lf^4] Kfi%T-C I 0. 4-0. 9%, Sill. 0 %JWT, Mn 
: 1. 0%JilT, Cr : 4-6%, 7^10^0^11X1*21^ (1/2W+M 
o) -CI. 5-6% (11U W: 3%J^T) , VMNb0 1iXtt2l3l J (V 

+ Nb) -eo. 5-3%«:^r-r&wajSx^ii«)*5fi^i£-e*or, TOMSK 

ioTffcSLfcSMft* 1 2 0 0 - 1 3 0 0 o C^nffALT V-*>^*U V~*> 
4^fc< *>^®7UJg£ 3t/m i n^±0?t*Pi$JK-e9 0 0 iCJ^JLTi T'^ifl 
tS-i: £#«fc1-**&J£X:Mlo«y££fto 

5 ] frifi v - * > ^ic^4» < i> mm : &m * 3 °c/m i n &±<d 

im^m 6 ] mmv ywz&f* < & &mwi& * 3 °c/m i n m±<o 
^*Piijg-e9 0 ormTSr^iPL^m, 5m, «MB^*jKT««araxL, « 

[»*^7] f i%T'N i : 1 %WT^tt^ - t t t^»il^4 

frh 6 Ov>r*t^tcSB*0*i$J9EXA*0«ai^fto 
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[0 0 0 1 ] 
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WX:MH J I S • S K D 8 ^ifSilJtXJLfL^O SKH514 <Wl£ffi $ tLT 
o Ltf»U ffirSE»HIX*iiJ±C^1B:<#ifi^SE**/h$v^*tc^i}, iSM^Bfc 

[0 0 0 3] 
[0 0 0 4] 
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[0 0 0 5] 

imtXm 1 1 ti¥ 2 - 8 3 4 7 

mniM2\ #i¥4 - 1 1 1 9 6 

[0 0 0 6] 

[$&9ja f #ft L J: 9 i: "*-*««] 
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1"^> tM'ftM^co^Sli^C^I-^^-e. ±ifiM^+^&XJMi#g£jiJ&L 
[0 0 0 7] 
[0 0 0 8] 

±Mu&}*m$L-$-z>tztbK, *5&m%t>im9tv>&&. 

[0 0 0 9] 

oil), ^SJ&^oX^ti, IA3!3R*t£tt*£ L^it*l n D n itt:I 

$£p a pXjuc£*i£o c^i^xjioxjM^fgu:, -MAti • mmu&vymovzitm 

[0 0 10] 

■f%t>*>, ^m^M^x^m^, »ft%-c*c : o. 4~o. 9%, Si: 

1. 0%WT, Mn : 1. 0%mT, Cr!4~6%, WWM o <D 1 ffX(2 2 
ttrt* (l/2W+Mo) "CI. 5-6% (iSL, W: 3 %JUJLT) , VMNbO 
1 ffiXfi 2 Srt* (V + Nb) tO. 5~3%£^1"£ii5^SXjypl-C£>oT, t 
h 'J y ^^^^^i"^^ttl^b^<7)¥^*itl^0. 5 ^ m&T^o, 
«J£ri s 8 0 x 1 03 i/mm2 \>A±.^hhZt*mWLt-fZ>i><D-X:JbZ>o 
[0 0 1 1 ] 

*fc#IIW©»iSftI*«o*it#ffi(;J\ »i%t-c:0. 4-0. 9%, S 
ill. 0%UT, Mn : 1. 0%WT, Cr : 4-6%, WS^'MoOliX 
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tt2«rt* (l/2W+Mo) "CI. 5-6% (IL, W: 3%J^T) , VS^'N 
bo lSXfi2fi^ (V + Nb) tO. 5~3%&;£^*E&JgI:MHO$!iit;& 

fet^ot, mmm&i- £ <?~cftmLtzmm.z 1200-130 ort:MLt 

x 9 0 0 °c^t s T^ip-t & - 1 * mm. t-r&i><Dx$>2> 0 
[0012] 

j&*mx, mxti • nimri u **^i±55-»l iWMtsr 

[0013] 

l»ffiEia«IJ«B«\ Si%T*N i : l%&T*&LXi>£<. 
T*Co : 5%JilT^LTUv>o 
[0 0 14] 

-r xfaftMx^iioa^a, mtm^m^^cmtmtm^Tt 

[0 0 15] 

C(i, Cr, W, Mo, V, N b ^^^l:tlM7CitlS^Lti|v«^ 
^(iXJr.h LTiiJ^^?l^^f#^tL^v^ 0 -e-T", CIO. 4-0. 9%U/: 

o 

[0 0 16] 

S i f±fl^*ti: 1. 0%%Mz.2> £%£%£ LWZ 

&7Si<%t)i%mtoXftLZi&Ti-Z><DXS ill. 0%WTi:L/: o — 2F, S Hi 



mtE# 2004-3008798 



mm 2003-105387 



^-v: 5/ 



m 2 cm<vmK~>kmitmzmmmMt?&^rf&2>(o-x:\ o. i%j^±-i-^ 

W££i§5< LWJ14£f&T1-&<7>-CMn : 1. 0%WT<!:-f&o Mnlil 
A14#-^<7) 0 . 1 %Jai±^r £ « - <h itm t 

C r (iC Lxmitm^m L, ItJtf€14£ft±£-££ <h <b 4 KttAttO 

v\> f:tCr : 4~6%<hL£o 
[0 0 17] 

^PXtt^i&Ti-^o f:t*WS(«oO lH££(i2tt£ (l/2W+Mo) "C 

14**1*1* o-e 3 %&Tt1rZ> 0 
[0 0 18] 

? >y ?&i:m±Z*tZo ^cNbiiTOfl Mii^m^M^, *£A*U^<7>3£ B H H 

%t*±m$j)%:tf'&t>ti%:^o fC-CVS0 f NbOllifcli2l«: (V + Nb) 
-CO. 5-3%iUo 
[0 0 19] 

NiliC, Cr, Mn, Mo, W& ft t KflEftfc&Atefctt-S- v;i/-r 
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«#Dltt£1g:T1-&o f^tNi : l%WTi:t^o IHKfiO. 0 5 %J£Lh 
"Cife <£> o 

C O f±IJM£ffi^#?SB#K^6T^ 

U tm^\^T^^h<DXC o : 5%WTtn o L < fi 0 . 3 

[0 0 2 0] 

tcov^T FeS tf>F#M& xm$L Zti&Mk'kiti&o 
[0 0 2 1 ] 

Z&mtzLtzo 

[0 0 2 2] 

mWitfO. fO^*fS^8 0 X 1 03 |/mm2 JilLfC* 

[0 0 2 3] 
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•C2> £ J- U * ^77 ^'H v§Mt5 ? M i L v > 0 
[0 0 2 4] 

±ISM<7)^^^ 1 2 0 0 -130 or^SV-^^'^fd 
i t § * o :ov-*> ^#f± 1 2 6 0 -1 3 00°CX1 0 - 2 0 Mt d 

[0 0 2 5 J 

[0 0 2 6] 

3t/mi nJ^±<7)<%*|JiSJt-e9 0 OWATiX'lfctVL, ^<D^. SfcWflnXiaS 
[0 0 2 7] 

±&L£&j£oft&J&XJI:SltiC, W, Mo, V*-£*rt&OTN -e-o&ifgfeti 
lijiXett'OlKtJRKH^WUCT^^i-v^o -e<7>£*MC X^rtefifcSrlfijXS-tfr 

2>tz*bizamjstm*3> Fn-^t^£^^ o -e^^UBj^-.^tixiea.^ 
^s*ftx*«itw^j£L^:v-^>^oip«tajs, ?$*P&#£flf3£u v-*y 

, £ *Ui J: OX*tete£lRl± 
[0 0 2 8] 
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*fem 2 0 0 3 - 1 0 5 3 8 7 ^- i? : 8/ 

[0 0 2 9] 

£ fc, ±I£$eA*i • mm L L^iiniSXjyPIt^ > -r ^ tf -ffiti lOOJ/c 
mHli^^m, 2 0 0 J/cm2 &±£&, (i^o§^^^Tt#^> 
£ t **-C § -5 o 

[0 0 3 0] 

L, vf'J^n* ^ 0 . 5 ^ mJSJLTO&ffc&Ofr^JKli 1 0 

x 1 03 i/mm2 WK*ofc 0 Z\<Dfz#> KWSMfi^fSiT L ay&3Lfc«*t 
<7) v ;v fcf — -fifi^* 50-80J/cm 2 0ti4 0* { 4t, 'Of-I^fc 

[0 0 3 1 ] 

j/cm 2 ajjllk?- * ^ t ^ ? -e # , /■? > ^xjl& <Dw-mmm^w± z tm&m 

[0 0 3 2] 
[0 0 3 3] 

*?5l£fc«*tt<aW&*:iH2cLfco ^i^OTLtl 1 4 0 XlXj&Xti 
L, 5 6 0tt«LU Cy y^-iy^)U^-U.m^X DW£ffi£»05e Lfc 0 C 
/yfyt;Hi-^li. HI 1 C/TtM© 1 0 Rlttjtfr*ttffi LJt, -e<7)f* 

«J£ <£> W ffl ffl Z>z\t-hm*bh1xtz 0 1r?j:t> XJM#1£^ <b <b 
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thh 1 0 0 J /c m2 m±<7)^S^i^!#-?)^:i6H(i, ¥^*i@^0. 5 ^ m^T 
-C^^SiiS OX 1 03 j@/mm2 J^±<7)^ftB^«^l{ftL^^J;9^^tJ[ 
£-££.1 £&m%)-C t Z&mtzLtz 0 fit, d?) J: 9 =&*ftb^f»OW 
SCiot, ffi L< iil 50 J/cm 2 tU:, 2 0 0 J/cm 2 ^l^fSt 

[0 0 3 4] 

ofc (*H») fitltWZ^d 0, JIIL^tlClfainSEMfm 

[0 0 3 5] 

[0 0 3 6] 

il«««4 5 0mm^3 til^t^TiggL^ ^ 1^ box 
7 ^JBK «t 0 ffilSLt 5 8 0 mm 0 <Dm9L&&tz 0 
[0 0 3 7] 



c 


Si 


Mn 


P 


S 


Ni 


Cr 


0. 52 


0. 24 


0. 48 


0. 018 


0. 002 


0.26 


4. 17 


W 


Mo 


V 


Co 


Cu 


Nb 


mm 


1. 50 


1. 96 


1. 15 


0. 78 


0. 04 


0. 13 


Fe 



[0 0 3 8] 
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y ?*m<7)<£*P£#<±, aao^iSiajKT- 9 0 0tlt^40rain (7. 5-1 
Or/mi n) T'^iPL^o £OfH»a»fc3ft**£$fc]R LT\ ffif&gHttB tc J: *> & 

[0 0 3 9] 

EI 3 (a) mm^m (AS CAST) (b) it 12 

0 0°C, (c)(il 2 6 0°C, (d) (il 2 8 0t, ( e ) it 1 3 0 0 °CX tti 
eti l 0 hV- + >^L tzmM.<omMMM-MX-h & 0 m 3 h JpJ * <fc 9 K > v - 
^>^"»^JS^MLT(± 1 2 0 0-130 Ot<?)gfiV-^>^E^I:tl 

Z<D{Z%m'C$>2>o t < iZV-^Zy^mm^it l 2 6 0- 1 3 0 0°CtW2 l 
<, 1 2 8 0"Cx 1 0 h imt L^itmWMt Ltz 0 
[0 0 4 0] 

[ v - * > ^<^£P^#<7>f£i£] 
#:&c y - * > 7&v>i$mtktir<oi&B £ M£ L fc e ffirfBSUKjlS*^ S> v - * y 7 
mm&ft* 1 2 8 OCx l 0 h t U ±K»»£ V-*>^Lfc&, 
Scfl5ia£"C3 0 0°C/h~3 0°C/h iCit±Pi§Jt£^X-T 1 0 0 0W9 0 0 

[0 0 4 1 ] 

s EMiz t QmrnstivtozmmLfco mm&mm&Ltzm 4 izm 
RMizm-r-? v ? ? xvffim&tiVtinzmmLtzo -to&mimstzm&mzTr; 

■to m 5 h , ^iPiSS^/h $ < £ i: & KWm^fctoO&^jWSR Lt^i 
< 4 £ - j&*flj o fee HI 6 Wm 7 <%£Pi§Jtrt ? 3 0 0°C/hM3 01C/h 

-C9 0 ovvmmumiv'&mLfzm^iz^xmikmz u <y y y Ltz^^^ 

■to -t*t>%, 3 0 0°C/h (5t/mi n) X"M3% L tz^Mit 0 . 3 yu m&T 
(7)|M^^bt/^^^^i6, titrf^T^O. 5 fxm\>XTX*$>Z>tf, 3 0V/ 
h (0. 5t/min) tftlkm&tfTtf&tO. % fxm<D±£%m.itWffi\& 

[0 0 4 2] 
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tc (± y - * > 7'i&V>l$n £ n > h n - £ - £ ifW i> M^Xh Z> ^ 1 o 

0 ,%<WTfiJK^i ooor^go ox:~ci*mmm*bhti%fr'Dtz 0 

[0 0 4 3] 

/m i n (i 8 or/h) Jii±^£p;£jt-c 9 o o "cmri ^<%*ni-^> £ t *M 

mtLtZo Z<Dl%%l&mim t L< tnt/m i n (3 0 01C/h) J£Jl±T*& 
o Sfc, **W^rfeOJ%*pajK*i, 7 0 0 WSt'i^f^it^lJ L^o 
^l&W^ffittRffl^S-C 1 5 0 OmmS T-<7)S^«?ii%^iifflT^, 1 0 0 0m 

[0 0 4 41 

±mh%:zmmi- * # k , ±mmmx^myjm t itmsm ttz^xv- 

*yym*m%WM.WL*ft^tzo EI 8 (a) \z*$km<o-ft^ (b) KJttR^ft 
Ot-h/^->«:^to t^fe*>, HI 8 (b) OJttfcfrftTNi, x.V9Yu* 

jyft&mmyi* i 2 8 or-ey-^r^^^-ei^/ittitiPL^v^j; ? tat 
55-4ftEE®iinxLfco ztiKMLxms (a) o*^ft-ett, y-*y^m&c 

y T y<$£P& ti: J: fj 3 °C/m in (18 0 t/ h ) J^±0?^*PifiJS*C 9 0 0- 

800 °c<o^sas i -eitin l fcife. 1 1 o o *c<^j«tHi anxias Kf?jjn 

[0 0 4 5] 

%HZ, Huffi<7)8 0 mm # OfH^^Kfl-Sr^MSlL-C 1 1 4 OTC-CttAftU 5 

6 ovx-mml Lfzm^ftmLtz 0 z (Dumzmmm. t s em&k j: o«iL 

7t 0 HI 9 \Z%<DW$k^M-% (X 4 0 0) HI 1 0 C^SEM^S (x 1 0 0 
0 0) Sr^-fo n-ffL&BIO (a) ^H^^S, (b) **Jt«t^t?**o t 
LT\ 1 0 0 0 Of^<7)SEM0-em^tT^b^<7)f^^fe^L, mmMffi^ft 
^Xpzit%d<7>tm$:Wl : MLfz 0 
[0 0 4 6] 
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0. 4 3/umX\ ^(Dft^&i?2 2 0 X 1 0 3 i/ mm 2 tffrWc LTV>fc 0 i 
tz, 4 0 OmmMm^M^ l 5 mmRMrt^ 1-20// mS^^^t^ifc 
tf ? 2 Oj@WTt:-^o7t:o 
[0 0 4 7] 

CtUCttLT, Jtf£^v£ (b) T?f±, v h >; y ? X^Vffi&mtVd^fymZ 
til. 0jumX\ ftJummZS 0 X 1 0 3 ^/mm2 M Lti/^o fit, 
4 0 0te»i§l¥E-e 1 5 mmRIfrtW 1-20// m*l0.^kft|£ltTOfkfi 3 
0-4 0j®-e^)o/co 
[0 0 4 8] 

[0 0 4 9] 
1^2] 





®£(HRC) 


mmwumm a/cm * ) 




57.6 


222.0 


242.8 


230.1 


249.1 


247.5 




57.1 


98.7 


83.6 


111.2 


60.9 


112.7 



[0 0 5 0] 

«t *> it&mxm ioj/cm2 mm.<DffimmtfMj&2inx^ 

l»^«<7)li^o^^^^ 0 ^tttZ^L^I§H^ii-e(i, 2 0 0 J/cm2 
[0 0 5 1 ] 

0. 4-0. 9%, S i : 1. 0 %J^T, M n : 1 . 0 %J^T, C r : 4 - 6 % 
, WS^MoOliXl^i^ (l/2W + Mo) XI. 5-6% (ill, W: 
3%J^T) . VRXfNb<DimXte2mtf (V + Nb) X 0 . 5-3%£;£-<r& 
it5^JgIJLfi-C&oT, SWC<tot^SL/:iI$: 1 2 0 0 - 1 3 0 0 V 

izmmLxv-*>yLfz&, ^<i«s^3Tc/mi n&±<Dmmm 
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[0 0 5 2] 

XifiTcif t LT(i, ^t:fi%t'Ni : 1%J^T\ Co : 5%J^T^i^JPL 
[0 0 5 3] 

[0 0 5 4] 

W<7)^mr&& 0 . 5 mJilT^o, -€-^)^«JK^8 0 X 1 0 3 l/mm2 fell 
XOfSWlf <b *L& (OX, 2 0 0 J/cm 2 &±0«MuWf fco § & < ft t> 

[0 0 5 5] 
[0 0 5 6] 

[mMom^^M^] 

[El 1 ] ^AtL^ML^»S1ttWffi^k^O^St^ia^«r^"t-|l|-e 
[H2] iftAn^LWOW^t^ffi^k^O^apjSfcOH^Sr^-t 

[m 3 ] y - * y rtmiz is it £ mm^m t m&nmt * ^-t 4 0 0 m<o 

ffiijE#2 004-3008798 
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Ii4] m&mtm^mmitLmmm^^Ltzm^h^o 

ime) i5(7)3oo °c/ h *c 9 o o"Ci -cr^Ltzmmim^<Dy 

[HI 7 ] 05O3O °C/ ht-9 0 0tJ T<$±P L fzUM<^>W^%M^^ ? 

9 ] >£mm\~ & it £ t JttK^feo*f m^b* * Jt«s l 

[no] ^mmk^is^^mmif^titmii^mihmtmiitmL 

tzS EM?It^4o 



iUIE#2 004-3008798 



12 0 0 3- 1 0 5 3 8 7 
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[113] 




(a) =; 



(a) AS CAST 

( b ) 1200°C x 10 h V -4- >^ 

(c) 1260T)xl0h V-+>^ 

(d) 1280°Cxl0h V-+>^ 

(e) 1300T:xl0h v-^>r 




(b) 




(c) 




(d) 



(e) 
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[04] 




[IH5] 

(V-+>yi280°C) — T°C/h — T emp— AC 
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[HJ8] 



V— *>3H 280^0 



10~20h 


















1100°C 



80O°C~900°C 
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(^180t/h) 
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(b) 



[HI 9] 



25/im 
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' mitk i 
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[110] 




(b) tt.8t£?£ 
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[fli?#m§:] M»%-ec : o. 4~o. 9%, s i : l . o%J^T, Mn : l 

. 0%m~F, Cr : 4-6%, WRZfMo<D lffiLte2mtf (l/2W + Mo) 
"C 1 . 5 ~ 6 % ({I U W : 3 %&T) , VWbOl flDUi 2 ( V + N 
b) TO. 5~3%£*U Ni : 1%J^T\ Co : 5 %\>XT*^ts i 
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